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ABSTRACT 



A cellular radio communications system and method includ- 
ing an answering delay for accepting a telephone call from 
a source telephone without establishing voice communica- 
tions between the cellular telephone and the source tele- 
phone. The answering delay is actuated by selection of a 
hold selection by the user of the cellular telephone after the 
user has been alerted of an impending telephone call. 
Thereafter, voice communications can be established 
between the cellular telephone and the source telephone of 
the accepted telephone call by actuation of a release hold 
selection by the user of the cellular telephone. Accordingly, 
a user can accept an incoming telephone call without con- 
versing with the calling party such that the user can complete 
their prior activities prior to establishing voice communica- 
tions with the source telephone. Thus, the convenience and 
safety of accepting incoming cellular telephone calls is 
further enhanced. 

20 Claims, 3 Drawing Sheets 
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SYSTEMS AND METHODS FOR Publication No. EN/LZT 101 908 R2B, published by Eric- 

SELECTTVELY ACCEPTING TELEPHONE sson Radio Systems AB. 

CALLS WITHOUT ESTABLISHING VOICE A number of base stations are connected to a single MSC 

COMMUNICATIONS which acts as the central coordinating element of the cellular 

5 system. The MSC includes a cellular processor and a cellular 
switch connected to the Public Switched Telephone Network 

FIELD OF THE INVENTION (PSTN) to allow communications between the cellular tele- 

lishing voice «>mmunications in a cellular radio communi- telephone number of the subscriber as well as any. specific 
canons system, services requested by the subscriber, such as call waiting or 

BACKGROUND OF THE INVENTION ^ hol(L ^ HLR can ^° mclude processing means for 

manipulating the stored subscriber data. 

Cellular radio communications systems arc increasingly a feature node can also be associated with the MSC of a 

employed to provide wireless voice and data communica- cellular radio communications system or with another asso- 

tions to a number of mobile units or subscribers. Cellular dated communications network, such as the PSTN. For 

radio communications systems include both analog cellular example, the feature node can be incorporated within or 

systems, such as the "AMPS" system, and, more recently, associated with the HLR. Even if the feature node is 

digital cellular systems, such as the pan-European "GSM** M associated with another communications network, such as 

system. These systems, and others, are described in a book the PSTN, the cellular radio conmiunications network can 

entitled Dual Mode Cellular by Harte, published by P. T. access the feature node via the interconnection between the 

Sterner Publishing Co., Bridgeville, Pa. (1992). MSC of the cellular radio communications system and the 

A cellular radio communications system generally 25 PiTTN or other communications network, 
includes one or more cellular telephones, one ox more radio a feature node provides predetermined functions to the 
base stations and a Mobile Telephone Switching Center cellular telephones or the telephones associated with the 
(MSC). A typical cellular radio communications system can PSTN\ such as, for example, establishing an efficient corn- 
include hundreds of radio base stations, thousands of ceuu- municarions link between telephones, such as via interme- 
lar telephones and one or more MSCs. A cellular radio 30 diate radio base stations, or providing voice-controlled 
communications system includes a number of spaced apart speech information and number translation services as well 
radio zones referred to as cells. Each cell includes a radio as facilitating the establishment of conference telephone 
base station for transmitting and receiving messages to and calls. Still further, a feature node can provide paging ser- 
from cellular telephones which are located within the cell vices for the user of a cellular telephone and can facilitate 
^S 6, 35 the establishment of alternative communications links if the 

Each cell of the cellular radio conamunications system primary cornmunications link is unavailable. A feature node 

typically includes a plurality of duplex voice channels over is described, for example, in more detail in U.S. patent 

which cellular telephone messages are carried. Each cell is application Ser. No. 018,268 entitled **A Method Of Estab- 

also provided with a number of control channels to control lishing Cooperation With A Functionality** and U.S. patent 

the operation of the cellular telephones and me assigned ^ application Sen No. 018,223 entitled "A Method Of Orga- 

voice channels. Accordingly, through the cellular radio nizing Conmiunicatton n , both of which were filed on Feb. 

c ommunicati ons system, a duplex radio communication 16, 1993 and both of which are incorporated herein by 

signal or link can be established between two cellular reference. 

telephones or, between the cellular telephone and the wire Due in part to the mobility of cellular telephones, numer- 
ic 116 telephone. 45 ous users of a cellular radio communications system carry a 
As used herein, the term "cellular telephone** encom- cellular telephone with them while they are conducting other 
passes a wide variety of portable telephone devices which activities. For example, many users have hand held cellular 
access a cellular radio communications system. Cellular telephones which they carry with them throughout the day. 
telephones include mobile telephones that are hand held or Other users have mobile telephones that can be of either a 
of a bag phone variety and permanently mounted car cellular 50 bag phone variety or a permanently mounted car cellular 
telephones. The term "cellular telephone" also include ter- telephone which permit the subscriber to communicate 
minals which provide functions in addition to those of a while in a vehicle. Accordingly, the cellular telephone user 
cellular telephone, such as facsimile, data conuniuiicatians, can be reached while they are performing a great variety of 
data processing, word processing applications and other activities simply by placing a telephone call to the user's 
personal communication systems functions. These highly 55 cellular telephone. 

functional cellular telephones are often referred to as "Per- In response to the alert of the cellular telephone, the user, 

sonal Communication Systems.** if they are in the vicinity of the cellular telephone, can 

Each radio base station generally includes a control unit answer the telephone call and begin voice communications 

and an associated antenna With respect to the cellular with the calling party. Alternatively, if the user does not 

telephones located within the cell range, the base station 60 desire to presently respond to the alert and begin voice 

functions chiefly to relay messages to and from the cellular communications with the calling party, the user can simply 

telephones. The radio base station also supervises the quality ignore or not respond to the alert Still further, the user can 

of the communications link with the cellular telephones. A redirect the incoming telephone call by transferring the 

typical radio base station is Model No. RBS882 manufac- telephone call to another party or to a answering device to 

tured by Ericsson Radio Systems AB, Stockholm, Sweden 65 which the cellular telephone has previously been assigned, 

for the CMS8800 cellular mobile telephone system. A full In some instances, the user of the cellular telephone 

description of this analog cellular network is provided in desires to converse with the calling party, but is unable to 
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interrupt their present activities and begin communications actuation of a release hold selection means by the user of the 
with the calling party. For example, the user may be cellular telephone after acceptance of the telephone call 
involved in a meeting which is near completion or the user from the source telephone by the answering delay means, for 
may be involved in a driving activity which demands their establishing voice communications between the cellular 
full attention, such as passing a large truck on a narrow road 5 telephone and the source telephone. The user thus typically 
In these instances, the user can establish voice commnnica- activates the release hold selection means upon the comple- 
tions with the calling party and inform them that they will be tion of meir prior activity. 

with mem in a moment. The user can then place the Further, the cellular radio communications system 

telephone call on hold, thus closing the speaker and the includes answering means, responsive to the actuation of an 

microphone of the cellular telephone, and complete their 10 answer selection means by the user of the cellular telephone 

present activities. Once completed, the user can resume J?*? the notification means has alerted the user, for estab- 

communications with the calling party.* hshmg V01CC communications between the cellular tele- 

„ ' . . . , . phone and the source telephone. Thus, the user of the 

i H° wever ^ e ™* <*f * Solved in particu- cellular telephone can establish voice communications with 

larly demanding activities and is unable to conveniently or the source telephone without delay such as in instances in 

safely respond, even momentarily, to the mcoimng tele- 15 whicn me uscr ^ not currently involved in a demanding 

phone calL In these instances, the user may desire to activity. 

converse with the calling party, but must ignore the alert of The cellular radio communications system also preferably 

the cellular telephone to complete their present activities. includes a cellular telephone including the hold selection 

Thus, the user must either return the telephone call at a later means, the release hold selection means, the answer selec- 

time if the catling parry left a message or must wait for the 20 tion means and, in some embodiments, the notification 

calling party to again attempt to contact the user. In either means for alerting the user of an impending telephone calL 

case, communications between the cellular telephone and The cellular telephone can also include means for displaying 

the source telephone are, at best, significantly delayed. a predetermined telephone number assigned to the source 

telephone such that the user of the cellular telephone can 

SUMMARY OF THE INVENTION 25 identify the user of the source telephone before responding 

In view of the foregoing background, it is therefore a to * c t ^ at ^ notification means, 
object of the present invention to provide improved cellular Still further, the cellular telephone preferably includes a 

radio communications systems and methods. speaker and a microphone. Accordingly, the answering delay 

It is also an object of the present invention to provide means preferably includes means for establishing a commu- 

cellular radio communications systems and methods which 30 ^cations link between the source telephone and the cellular 

selectively establish voice communications between a eel- telephone without opening the speaker and the microphone 

Mar telephone and a source telephone. of the cellular telephone such mat voice communications are 

Hiese and other objects are provided, according to the jilted therebetween. Rnther, both the answering means 

present invention, by cellular radio conimuiucations systems „ ^ the releasmg means of dus erobodtoent also preferably 
and methods which permit a user of a cellular telephone to 35 * e **** Z-ua 

accept a telephone call from a source tdephonTpkcing a such that voice commotions are established between the 

telephone call to the cellular telephoned delaying me ^ ^ephone and the cellular telephone, 

establishment of voice communications with the source . A °? Iwlar ra *° fommumcations system of the present 

telephone until the user provides a predetermined signal. ^ ^enfcon can also include a cellular radio network**^ 

Thus, the user can accept the telephone call without hinder- 40 mdudes cemUar telephone and is associated with the 

ing their current activities and can delay establishment of answering delay means, the answering means and the relcas- 

voice coinmunications with the calling party until they have mg means ' ^ m6io communications system can 

completed those activities. also include a feature node, responsive to the cellular radio 

A cellular radio communications system according to the 4J ^TrtlL^^'^^^fZJ? ?° 
present invention includes notification means for alering a 45 5^111^^?*,? ° ne 
user of o cellular telephone that a source telephone has embodraent ' * e node deludes the notification 

placedatelephoneSmeceHu^ means : answean 8 ^ me ^ s ' the answering means and 

r^cttScations system also includes answering delay * e f^-T^ ^ another embodiment, the ceUular 

. i ^ Jr* telephone includes the notification means, answering delay 

means, responsive to the notification means and further *n ^ , , «wfu«. 6 wwo; 

^ ^ t ,a i V7~I 50 means, the answering means, and releasing means. In this 

responsive to the actuation of a hold selection means by the , I . .« , * . ' . s UUJ 

™iAfrt, a «« v * as * . t embodiment, the feature node preferably includes means for 

^fffrtT "ft?* ^f C ?^^ e u tdeph0ne providing thet^detmnmed telephone nUber of the source 

can from the source telephone ^out establishing voice ^ h ^ to ^^viar teiq^Te for display 

communications between the cellular telephone and a source Z. , „ , "■^v™^ ™ uv>yi«y. 

telephone. Thus, the user can accept the incoming telephone « ™ m ' ceUnkr . commnnlcatlons W^m 

call without ever conversing with the callmg re«y such that method of the present invention allows a user of a cellular 

the user can continue their present activities. telephone to accept a telephone call from a source telephone 

~. . , , . , ^ without establishing voice communications between the 

Towering deby means also preferably transmit, a tele ^ one ^ ^ source telephone. Accordingly, 

predetemtined signal such as a predetermined message ^ user ffieir activities prior to cS 

™tri^ e aC T mCe ° f * 6 t f? h ° ne ^ ^ the « versing with tbTuser of the source tekphonVThus, the 

source telephone. The answering delaj r means of one mnv ^ eace and safety of using a cellulaT telephone of the 

embodiment also includes timer means such that the answer- present invention is enhanced, 

ing delay means is only responsive to the actuation of the 

hold selection means within a predetermined period of time BRIEF DESCRIPTION OF THE DRAWINGS 

after the notificarion means has alerted the user. 6 5 FKj. 1 is a block diagram illustrating the basic compo- 

A cellular radio communications system of the present nents of a cellular radio communications system of the 

invention also includes releasing means, responsive to the present invention. 
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FIG. 2 is a schematic block diagram of a cellular tele- is shown as a single block in FIG. 1 for purposes of 

phone of the present invention. illustration, the feature node can be distributed within the 

FIG. 3 is schematic block diagram of a feature node of the cellular radio communications system 20 without departing 

present invention. from the spirit and scope of the invention. For example, a 

FIG. 4 illustrates detailed operations for selectively estab- 3 ^ 0 V?f featu f J 10 * »?* j>e mcorp^ted witMn the 

lishing voice communications with a source telephone F£?^!$?^^ 

according to the present invention. t0 ' but J ssod ? ted J* ** MSC ' ™ us ' ** node 34 

^ xurcucivu. may not require a dedicated controller, memory and modem 

DETAILED DESCRIPTION OF THE ( m *&«log applications), but can instead, share such 

PREFERRED EMBODIMENTS to resources > sucn ^ a niodem pool, with other components of 

the cellular radio communications system. 

The p^nt tavention win now be describedmore fully Although the system and method of the present invention 

hereinafter with reference to the aooompanying drawings, in h described in detail below as embodied in the cellular 

which a preferred embodiment of the invention .s shown. ^ hone 21 nG . 2, a feature node 34 can also include 

Invention However, be anbe^ mmany different thelystem and method of the present invention as shown in 

™ ^ °^ emb ^; HG. 3 and described below. Alternatively, the cellular radio 

^TJt- ^ ' WD> ™ hm ° Dt * tf ovld ^ communications system 20 can include the features of the 

^it^^T^ ^T^^l C T Plet f„^ system and method of the present invention in components 

^£ tT 7 tefwnfo* to those skilled other than the cellular telephone and the feature node. For 

ui the art. lake numbers refer to lite elements throughout ^ example, me system and memod of the present invention can 

Referring now to FIG. 1, a cellular radio communications be implemented, at least in part, by the MSC 25. 

system 20 is fllustrated. The cellular radio communications The cellular telephone 21 of the present invention can be 

system includes a plurality of regions or cells 36, each of adapted to comrnunicate with other an analog or a digital 

which arfhedby a co^ndmg radio base station 23. cellular system Thus, although an analog cellular telephW 

Each radio base station of the cellular radio communications is shown schematically in FIG. 2, a digital cellular telephone 

,^ ™£ «T^ 3 MO, ^ ele ? 0 !!l S ^ itChill8 ,^ IH be employed as describedhereinbelow. In either 

ter (MSQ 25 for providing control and other known cellular embodiment, however, the cellular telephone 21 includes a 

radio commmucahons system functions. As shown, toe controller 45, such as a microprocessor or a microcontroller, 

. " Ce ^ 3 y lr . 0C t^ 28 " d * ° e ¥ ar for controlling the operations of the cellular telephone. The 

switch 29 .The cellute switch of the MSC is connected to M cellular telephone also includes a speaks 40 and a micro- 

and provides the mterface to other assooated commuoica- phonc 42( operably connected to the controller, for trans- 

SSL '™u *!• **** Swltchcd 7^° n = mining and receiving audible signals, respectively, and for 

Network (PSTN)30. The radio base stations and the MSC supporting voice communications oetwee^ cellular tele- 

generally define the cellular radio network. The design of pnone another telephone 

cdhflar radio cornnnmications systems is well known to „ According to ^ mustrated aa>0 ^ aBtttt ^ 

IZ^Z^JfLTT- '^J^J^^^ * telephone 21 preferably includes notification means 46, 
d^cribed Anther herein. B is noted, however, that the opaah]y connected to a ring signal generator 41 of the 

Kan^^X "* ^ ^ ^ celhta telephone, for derting^the L of the cdlular 

etther analog ;or thgtfaL telephone that a telephone call has been placed thereto. 

A ceflulai telephone 21 u abo schematically illustrated in ^ while the ring signal generator can be incorporated within 

HG. 1. It will be understood that each radio base station 23 the speaker 40, the ring signal generator is generally a 

is adapted to communicate with the cellular telephones in its distinct component of the cellular telephone. Typically, the 

f£ ^Pf 0ther communication3 networks 30 to which the ring signal generator transmits an audible tone indicative of 

MSC 25 is connected, such as the PSTN, are also in an impending telephone call in response to a predetermined 

annmuiiication with one or more telephones, such as the 45 signal from the notification means. Thereafter, the user of 

wire hue telephone 33 illustrated in FIG. L Thus, a duplex the cellular telephone can answer the call and establish voice 

radio communication signal 32 can be affected through the communications with the user of the source telephone by 

ceUular iadio communicate actuating the answer selection means 48. Alternatively, the 

hilar telephones, or between a cellular telephone and a wire user of the cellular telephone can accept the telephone call 

line telephone. x without establishing voice communications with the source 

One ernbodiment of the cellular radio communications telephone by activating the hold selection means 50. 

system 20 Includes a feature node 34, responsive to the The answer selection means 48 and the hold selection 

cellular radio network, and associated with the MSC 25. means 50 can include predetermined keys on a keypad 51 

Although not ainstrated, the feature node can also be asso- associated with the cellular telephone 2L For example, the 

ciated with the PSTN or other ommiumcations network 30 55 predetermined keys can be appropriately labeled, such as 

to provide predetermined functions to bom the telephones 33 ♦•answer" and "hold call", to allow ready reference by the 

associated with the PSTN and the cellular telephones 21 user. The answer selection means and the hold selection 

associated with the cellular radio comtmniications network means can also be combined in a single key. In addition, the 

via the interface established between the MSC and the answer selection means and the hold selection means can 

associated PSTN. Still further, the feature node can be w include one or more softkeys associated with a menu alter- 

associated with only predetermined users of a cellular radio native in which the particular function selected by depress- 

comniunications network, such as the plurality of telephones ing the softkeys is defined by the cellular telephone and 

of a business. displayed for the user. Alternatively, the answer selection 

Although the feature node 34 is illustrated as a discrete means and the hold selection means can include a touch pad 

block in FIG. 1, all or a portion of the feature node 34 can 65 for accepting user input. Further, the answer selection means 

actually be incorporated within the MSC 25 or the Home and the hold selection means can be voice-activated for 

Location Register (HLR). In addition, while the feature node responding to oral commands of the user. 



08/20/2003, EAST Version: 1.04.0000 



5,657,372 

7 8 

As schematically illustrated in FIG. 2, the controller 45 of responsive to the notification means 46 and further respon- 
se cellular telephone 21 includes answering means 52, sive to the actuation of the hold selection means 50 by the 
responsive to activation of the answer selection means 48 by user of the cellular telephone, for accepting a telephone call 
the user of the cellular telephone, for establishing voice from the source telephone without establishing voice com- 
conunumcations between the cellular telephone and the 5 munications between the cellular telephone and the source 
source telephone which has requested communications with telephone. As illustrated in FIG. 2, the answering delay 
the cellular telephone. More specifically, the answering means preferably includes means 55 for establishing a 
means can include means 53 far opening the speaker 40 and communication link with the source telephone without 
the microphone 42 of the cellular telephone such mat voice establishing voice communications therewith. The commu- 
conraiinications are established between the source tele- 10 nications link establishing means also preferably transmits 
phone and the cellular telephone without significant delay. an "off-hook" signal to the cellular radio communications 

Once voice communications have been established, such system 20 such that the cellular radio communications 

as via a voice channel, the controller 45 operates to control system can monitor the status of the cellular telephone, 
an antenna 41 and an associated radio frequency (RF) The answering delay means also preferably includes 

transceiver 74 that receive voice signals from the source 15 means 56, such as a voice chip, for transmitting a predeter- 

telephone in analog cellular radio systems. As known to mined signal to the source telephone. For example, the 

those skilled in the art, a digital cellular telephone 21 of the predetermined signal can include a message indicating that 

present invention can also support voice communications by the user of the source telephone has accepted the telephone 

controlling a speech coder to code voice signals transmitted call and will begin conversing with the calling party momen- 

by the digital cellular telephone via an established voice 20 tarily. 

channel and to decode encrypted voice signals received via The answering delay means can also include first timer 

the voice channel, such as from the source telephone. means 5g ? sncn ^ the internal clock or timer of the controller 

In addition to voice communications, an analog cellular 45, which is initiated upon notification of the cellular 

telephone can also transmit and receive modulated data via telephone 21 of the impending telephone «ri l While the first 

the open voice channel according to modem signalling, such 25 timer is included within the answering delay means 54 of the 

as via a Fast Frequency Shift Keying (FFSK) signalling cellular telephone 21, the first timer can be a separate 

scheme, or tone signalling, such as via Dual Tone Mulri component of one cellular telephone without departing from 

Frequency (DTMF) tone signalling. As known to those the spirit and scope of the present invention, 
skilled in the art, the modem 48 typically processes, Le„ The first timer 58 is initially set to a predetermined value 

modulates and demodulates, the data according to a prede- 30 within which the user of the cellular telephone 21 must 

teimined format and rate. respond to the alert The predetermined time period can be 

Likewise, a digital cellular telephone 21 can also receive set, such as by the user of the cellular telephone or the 

and transmit data in addition to voice communications. As designer of the cellular radio network, to any desired value, 

known to those skilled in the art, the digitized data is 35 However, the predetermined time period is preferably 

typically transmitted and received via the digital control between about fifteen seconds and about forty seconds, 

channel (DCQ according to digital signaling, such as Once set, the first timer is thereafter decremented such that 

unstructured service signaling data in the GSM system. if the user of the cellular telephone does not ap pr o p r iately 

Thus, for digital cellular telephones of a cellular radio respond to the alert within the predetermined time period, a 

communications system which includes a feature node 34, ^ message is transmitted to the source telephone advising the 

the digital cellular telephone need not include a modem, calling party mat the user of the cellular telephone is 

However, for digital cellular telephones of a cellular radio temporarily unavailable. 

comnmnications system which does not include a feature in this instance, voice commumcarions are never estab- 
node, the digital cellular telephone is preferably associated iMied between the cellular telephone 21 and the source 
with a modem pool of the cellular radio communications 45 telephone and, accordingly, the speaker 40 and the rnicro- 
system which receives the digital data from the digital phone 42 of this cellular telephone are not opened. Instead, 
cellular telephone and converts the data to analog modem the telephone call placed by the calling party can be trans- 
signaling for transmission and processing as described fared to answering device, such as a voice chip of the 
abovc * cellular telephone which records a message from the calling 

In some instances, the user of the cellular telephone 21 50 party or a voice mail system of the cellular radio commn- 

would like to accept the incoming telephone call, but does nications systems which, for example, may be incorporated 

not wish to immediately converse with the calling party. For within or associated with a feature node 34. Alternatively, 

example, the user of the cellular telephone may be driving the telephone call placed by the calling party can be trans- 

a vehicle and performing a particular driving activity which f erred to another predeterrnined telephone of the cellular 

requires their complete attention, such as passing a large 55 radio communications system 20, such as the secretary of 

truck on a narrow road. Thus, the user of the cellular the user of the cellular telephone, 
telephone would prefer to complete their present driving The cellular telephone 21 of the present invention also 

activity, such as passing the truck, before commencing voice includes releasing means 60 for establishing voice commu- 

commnnications with the calling party. Alternatively, the nications between the cellular telephone and the source 

user may be in a meeting which is near completion. Urns, a telephone after fee telephone call has been accepted by the 

the user of the cellular telephone typically prefers to com- answering delay means 54. The releasing means is prefer- 

piete the meeting and then begin conversing with the calling ably responsive to the activation of a release hold selection 

^ axt y- means 62, such as a predetermined key on the keypad 51 of 

In order to allow the user of the cellular telephone 21 to the cellular telephone, 4 *release hold**, for example. The 

complete their prior activity without simply ignoring the 65 release hold selection means can also include one or more 

impending telephone call, the cellular telephone of the softkeys in association with displayed menu alternatives, 

present invention includes answering delay means 54, can include a touch pad or can be voice-activated as 
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described above. The releasing means also preferably 48 and establishing voice communications with the calling 
includes means 64 for opening the speaker 40 and the party or, if they wish to accept the telephone call, but delay 
microphone 42 of the cellular telephone such that upon establishing voice communications therewith by activating 
actuation of the release hold selection means by the user of the hold selection means 50. Alternatively, the user of the 
the cellular telephone, the speaker and the microphone axe s cellular telephone can transfer to another party or an answer- 
opened and voice communications are established between ing machine, or can simply ignore the request for commu- 
the cellular telephone and the source telephone. ideations. 

Thus, once the user of the cellular telephone 21 has As described hereinabove, the feature node 34 provides 
completed their prior activities, the user can actuate the predetermined functions to the plurality of cellular tele- 
release hold selection means 62 and establish voice com- 10 phones 21 of the cellular radio communications system 20. 
munications with the source telephone of the previously According to one embodiment of the present invention, the 
accepted telephone call Accordingly, the user of the cellular feature node can include the notification means 46, the 
telephone does not have to return the call of the calling party answering delay means 54, the releasing means 60, and the 
or wait for the calling party to call again, but can conve- answering means 56 as illustrated in FIG. 3. According to 
niently and safely respond to the request for communica- 15 this embodiment, the cellular telephone is responsive to the 
tions in a relatively quick manner. feature node and includes the answer selection means 48, the 

Once the telephone call placed by the source telephone nold selection means 50, the release hold selection means 

has been accepted by the answering delay means 54 of the *>2, a speaker 40, a microphone 42 and, in some 

cellular telephone 21, a second timer means 66 of the embodiments, a display 68. 

answering delay means is preferably set to a second prede- 20 According to this embodiment of the present invention, 

tennined value. As described above in conjunction with the the user of the cellular telephone 21 is typically notified by 

first timer means 58, the second timer means can also be the an alert produced by the ring signal generator 41 of the 

internal clock or timer of the controller 45 or can be a cellular telephone in response to a signal from the notifica- 

scparate component of the cellular telephone without depart- tlon means 46 of the feature node 34 of a pending request for 

ing from the spirit and scope of the present invention. 25 communications by a source telephone. Thereafter, the user 

The second timer 66 is initially set to a predetermined of the cellular telephone can activate the answering selection 

value within which the user of the cellular telephone 21 must means 48 or the hold selection means 50 as described above 

begin voice communications with the source telephone of to respond to the alert According to mis embodiment, the 

the accepted telephone call. The predetermined time period . n feature node also preferably includes means 70 far providing 

can also be set, such as by the user of the cellular telephone the telephone number or other identifying indicia of the 

or the designer of the cellular radio network, to any desired source telephone to the cellular telephone 21 for display by 

value. However, the predetermined time period of the sec- the display means 68 of the cellular telephone, 

ond timer is preferably between about fifteen seconds and According to yet another embodiment, the cellular radio 

about forty seconds. Once set, the second timer is thereafter 3J communications system 20 can include the notification 

periodically decremented and, if the second timer expires means 46, the answering delay means 54, the releasing 

prior to actuation of the release hold selection means 62 by means 60, and the answering means 56. Thus, the cellular 

the user of the cellular telephone, one embodiment of the radio conimunications system of this embodiment can 

cellular telephone of the present invention can transmit a implement the system and method of the present invention 

predetermined message to the source telephone Morming ^ in components other than the cellular telephone 21 and a 

the calling party that the user of the cellular telephone is feature node 34. For example, the features of the system and 

presently unable to speak with them. Alternatively, the method of the present invention can be implemented, at least 

cellular telephone can, in some instances, connect the calling In part, by the HLR. Alternatively, the features of the system 

party with an answering machine or other voice mail system and method of the present invention can be implemented, at 

such that the calling party can leave a message for the user 45 least in part, by the MSG 25. According to these 

of the cellular telephone. By employing a second timer embodiments, the cellular telephone is responsive to the 

means, the cellular telephone thereby ensures mat the calling cellular radio network and again includes the answer selec- 

party is not placed on hold ^definitely. tion means 48, the hold selection means 50, the release hold 

The cellular telephone 21 preferably includes means for selection means 62, a speaker 40, a microphone 42 and, in 

reminding the user that a telephone call has been placed on 50 some embodiments, a display 68. 

hold. The means far reminding the user typically includes According to these embodiments of the present invention, 

the ring signal generator 41 which alerts the user at one or the user of the cellular telephone 21 is typically notified by 

more predetermined intervals within the predetermined time an alert produced by the ring signal generator 41 of the 

period of the second timer 66 of the holding telephone calL cellular telephone in response to a signal from the notifica- 

In one embodiment, the frequency of the alerting signal 55 tion means 46 of the cellular radio conimunications system 

provided by the ring signal generator increases as the length 20 of a pending request for communications by a source 

of time for which the telephone call has been on hold, as telephone. Thereafter, the user of the cellular telephone can 

measured by the second timer, increases. activate the answering selection means 48 or the hold 

The cellular telephone 21 also preferably includes display selection means 50 as described above to respond to the 

means 68, typically an alphanumeric display. In one 60 alert According to this embodiment, the cellular radio 

embodiment, the telephone number or other identifying communications system also preferably includes means 70 

indicia of the source telephone can be displayed for the user for providing the telephone number or other identifying 

of the cellular telephone upon the alert of the telephone by indicia of the source telephone to the cellular telephone 21 

the notification means 46. Thus, the user of the cellular fordlmlaybymedisrilaymeans68oftheceU 

telephone can decide, based in part upon the displayed 65 Regardless of the particular embodiment of the present 

indicia, if they wish to immediately answer the request for invention, the source telephone can, for example, be either 

communications by activating the answer selection means another cellular telephone 21 or a wire line telephone 33. In 



08/20/2003, EAST Version: 1.04.0000 



5,657,372 

11 12 

addition, the request for communications is typically a user of the cellular telephone, the second timer is decre- 

telephone call placed by the calling party from the source mented and polled to determine if the second timer has 

telephone. However, the request for communications can expired as illustrated in blocks 98 and 100, respectively. If 

also be a request to transmit data, such as a message the second timer has expired, a message is preferably 

transmitted to a paging device, a facsimile transmission, an 5 transmitted to the user of the source telephone as shown in 

electronic mail message or other types of communications, block 102 to inform the calling party that the user of the 

Each cellular telephone 21 of a cellular radio communi- is unavailable If Ae second timer has not 

cations system 20 need not include or be associated with the * e syst ? n *? d * e Mventi °a 

Aa * „ - . ^ . _ . c . . . , continues to monitor the cellular telephone to determine if 

STI^f^f teleph01 :" , n the release hold selection means has been actuated by the 

wkchiocta^or^sociatedwith suchafeataregeneraUy ™ ^0^^ the second tiinere^ OT the releasehold 

pay an additional fee for the feature. Instead, the cellular selection means is activated, 

radio communications system can be configured such that ,, ... . . . ... ^ 

only predetermined ones of the cellular telephones include t means S» * not actuated in response 

or ntaLtte answering delayf^ t0 "f 1) f fte «? ?" the system and 

who desire to selectively accept incoming telephone calls « m ^° d * ^entton continues to momtor tie 

without beginning voice communications car, select to ^ hone to tf tt ? Vf r , h f„f tuated me 

utilize, and ttaefare pay for, the feature. answer sdection means 48 as shown m block 104. If the user 

_ . , . ~ has actuated the answer selection means, voice communi- 

In addition, the user of a cellular telephone 21 who has cations are established with the source telephone, typically 

selected the answering delay feature can subsequently by opening the speaker 40 and the microphone 42 of the 

remove this feature if, for example, the user is not frequently 20 cellular telephone, as shown in block 106. If the user of the 

utilizing the feature. Altooatively, the user of a cellular cellular telephone has not actuated the answer selection 

telephone who has not initially selected the answering delay mcans , the first timer 58 is decremented and is polled to 

feature can subsequently select or add the feature as desired. determine if it has expired; as illustrated in blocks 108 and 

The system and method of the present invention, indudr 110, respectively. If the first timer has expired, a message is 

ing the notification means, answering means, answering preferably transmitted to the source telephone as shown in 

delay means and releasing means, can be embodied by the block 112 to inform the calling party that the user of the 

cellular radio communications system 20, external to the cellular telephone is unavailable. If the first timer has not 

cellular telephone 21 and the feature node 34, if any. For expired, the system and method of the present invention 

example, the MSC 25 or the HLR of the cellular radio 3Q continues to monitor the cellular telephone to determine if 

cornmunkations system can include the notification means, the user has actuated the hold selection means until either the 

answering mcans, answering delay means and releasing first timer expires or the hold selection means is activated 

means without departing from the spirit and scope of the Thus, according to the present invention, the user of a 

present invention. cellular telephone 21 can more selectively establish voice 

Referring now to FIG. 4, detailed operations for selec- 35 communications with a source telephone requesting com- 

tively establishing voice communications between a cellular munications with the cellular telephone. For example, the 

telephone 21 and a source telephone according to the present user of the cellular telephone can immediately establish 

invention are described. As illustrated in block 80, the user voice communications with the calling party by actuating 

of the cellular telephone is initiate alerted of the incoming the answer selection means 48. Alternatively, the user of the 

telephone call placed by the source telephone. In same ^ cellular telephone can accept the telephone call by activating 

embodiments, the telephone number or other identifying the hold selection means 50. Even though the telephone call 

indicia of the source telephone can be displayed, such as by is accepted, the establishment of voice communications with 

the display means 68 of the cellular telephone, for the user the source telephone is delayed until the user has, for 

of the cellular telephone as shown in block 82. example, completed their prior activities. Once the user has 

Thereafter, a first timer 58 can be initialized and the 45 completed their prior activities, the user can establish voice 

cellular telephone 21 monitored to determine if the user has communications with the source telephone of the accepted 

actuated the hold selection means 50 as illustrated in blocks telephone call by Crating the release hold selection means 

84 and 86, respectively. If the user of the cellular telephone 62. Thus, a user of a cellular telephone can more conve- 

has actuated the hold selection means, a communications niently and safely accept telephone calls while performing 

link is established between the cellular telephone and the so other sometimes demanding activities, 

source telephone by the answering delay means, without In the drawings and the specification, there has been set 

opening the speaker 40 and the rnicrophone 42 of the cellular forth preferred embodiments of the invention and, although 

telephone, as shown in block 88. In addition, a predeter- specific terms are employed, the terms are used in a generic 

mined message is preferably transmitted to the source tele- and descriptive sense only and not for purpose of limitation, 

phone as illustrated in block 90 indicating mat the telephone 55 the scope of the invention being set forth in the following 

call has been accepted and mat the user of the cellular claims, 

telephone will be available momentarily. That which is claimed is: 

A second timer 66 can thereafter be initialized and the A cellular radio communications system comprising: 
cellular telephone 21 can be monitored again to determine if a cellular telephone comprising: 
the user has actuated the release hold selection means 62 as 60 notification means for alerting a user of said cellular 
shown in blocks 92 and 94, respectively. If the user of the telephone that a source telephone has placed a tele- 
cellular telephone has actuated the release hold selection phone call to said cellular telephone; 
means, voice communications are established with the hold selection means; 
source telephone, typically by opening the speaker and release hold selection means; and 
microphone of the cellular telephone, to complete the 65 answer selection means; 

accepted telephone call as shown in block 96. If, however, answering delay means, responsive to said notification 

the release hold selection means has not been actuated by the means and further responsive to actuation of said hold 
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selection means by the user of said cellular telephone, 
for accepting the telephone call from the source tele- 
phone without establishing voice communications 
between said cellular telephone and the source 
telephone, and fox transmitting a predetermined signal 
to the source telephone; 
answering means, responsive to actuation of said answer 
selection means by the user of said cellular telephone 
after said notification means has alerted the user, far 
establishing voice communications between said cel- 
lular telephone and the source telephone without delay; 
and 

releasing means, responsive to actuation of said release 
hold selection means by the user of said cellular 
telephone after acceptance of the telephone call from 
the source telephone by said answering delay means, 
for establishing voice communications between said 
cellular telephone and the source telephone; 
wherein said answering delay means comprises timer 
means and wherein said answering delay means is 
responsive to actuation of said hold selection means 
only within a predetermined period of time after said 
notification means has alerted the user. 

2. A cellular radio communications system according to 
claim 1 wherein said cellular telephone further comprises a 
speaker and a microphone and wherein said answering delay 
means includes means for establishing a coinmunicatioiis 
link between the source telephone and said cellular tele- 
phone without opening said speaker and said microphone 
such that voice communications are prevented therebe- 
tween. 

3. A cellular radio communications system according to 
claim 2 wherein said answering means comprises means for 
opening said speaker and said microphone such that voice 
communications are established between the source tele- 
phone and said cellular telephone without delay, and 
wherein said releasing means comprises means for opening 
said speaker and said microphone such mat voice commu- 
nications are established between the source telephone and 
said cellular telephone. 

4. A cellular radio ccminnnications system according to 
claim 1, wherein said answering delay means comprises 
means for transmitting a predetermined message to the 
source telephone to announce the acceptance of the tele- 
phone call. 

5. A cellular radio communications system according to 
claim 1 wherein said cellular telephone further comprises 
means far displaying a predetermined telephone number 
assigned to the source telephone such that the user of said 
cellular telephone can identify the user of the source tele- 
phone before responding to the alert of said notification 
means. 

6. A cellular telephone cornprising: 

notification means for alerting a user of the cellular 
telephone that a source telephone has placed a tele- 
phone call to the cellular telephone; 

hold selection means; 

release hold selection means; 

answer selection means; 

answering delay means, responsive to said notification 
means and further responsive to actuation of said hold 
selection means by the user of the cellular telephone, 
for accepting the telephone call from the source tele- 
phone without establishing voice communications 
between the cellular telephone and the source 
telephone, and for transmitting a predetennined signal 
to the source telephone; 
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answering means, responsive to actuation of said answer 
selection means by the user of the cellular telephone 
after said notification means has alerted the user, for 
establishing voice communications between the cellu- 
lar telephone and the source telephone without delay; 
and 

releasing means, responsive to actuation of said release 
hold selection means by the user of the cellular tele- 
phone after acceptance of the telephone call from the 
source telephone by said answering delay means, for 
establishing voice conimunications between the cellu- 
lar telephone and the source telephone; 

wherein said answering delay means comprises timer 
means and wherein said answering delay means Is 
responsive to actuation of said hold selection means 
only within a predetermined period of time after said 
notification means has alerted the user. 

7. A cellular telephone according to claim 6 further 
comprising a speaker and a microphone and wherein said 
answering delay means includes means for establishing a 
communications link between the source telephone and the 
cellular telephone without opening said speaker and said 
microphone such that voice communications are prevented 
therebetween. 

8. A cellular telephone according to claim 7 wherein said 
answering means comprises means for opening said speaker 
and said microphone such that voice communications are 
established between the source telephone and the cellular 
telephone without delay, and wherein said releasing means 
comprises means for opening said speaker and said micro- 
phone such that voice communications are established 
between the source telephone and the cellular telephone. 

9. A cellular telephone according to claim 6 wherein said 
answering delay means comprises means for transmitting a 
predetermined message to the source telephone to announce 
the acceptance of the telephone call. 

10. A cellular telephone according to claim 6 further 
comprising means for displaying a predetermined telephone 
number assigned to the source telephone such that the user 
of the cellular telephone can identify the user of the source 
telephone before responding to the alert of said notification 
means. 

1L A feature node for providing predetermined functions 
to a plurality of cellular telephones of a cellular radio 
communications system, at least one cellular telephone 
cornprising hold selection means* release hold selection 
means and answer selection means, the feature node com- 
prising: 

notification means for alerting a user of a cellular tele- 
phone that a source telephone has placed a telephone 
call to the cellular telephone; 

answering delay means, responsive to said notification 
means and further responsive to actuation of the hold 
selection means of the cellular telephone by the user of 
the cellular telephone* for accepting the telephone call 
from the source telephone without establishing voice 
communications between the cellular telephone and the 
source telephone, and for transmitting a predetermined 
signal to the source telephone; 

answering means, responsive to actuation of the answer 
selection means by the user of the cellular telephone 
after said notification means has alerted the user, for 
establishing voice communications between the cellu- 
lar telephone and the source telephone without delay; 

releasing means, responsive to actuation of the release 
hold selection means by the user of the cellular tele- 
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phone after acceptance of the telephone call from the 
source telephone by said answering delay means, for 
establishing voice communications between the cellu- 
lar telephone and the source telephone; and 
timer means and wherein said answering delay means 5 
is responsive to actuation of said hold selection 
means only within a predetermined period of time 
after said notification means has alerted the user. 

12. A feature node according to claim 11 wherein the at 
least one cellular telephone also includes a speaker and a 10 
microphone and wherein said answering delay means 
includes means far establishing a communications Knk 
between the source telephone and the cellular telephone 
without opening the speaker and the microphone such that 
voice communications are prevented therebetween. is 

13. A feature node according to claim 12 wherein said 
answering means cconprises means for opening said speaker 
and said microphone such that voice conimnnications are 
established between the source telephone and the cellular 
telephone without delay, and wherein said releasing means 20 
comprises means for opening said speaker and said micro- 
phone such that voice communications are established 
between the source telephone and the cellular telephone. 

14. A feature node according to claim 11 wherein said 
answering delay means comprises means for transmitting a 25 
predetermined message to the source telephone to announce 
the acceptance of the telephone ^11 

15. A feature node according to claim 11 further com- 
prising means for providing a predetermined telephone 
number of the source telephone to the cellular telephone 30 
such mat the user of the cellular telephone can identify the 
user of the source telephone before responding to the alert of 
said notification means. 

16. A method of selectively establishing voice communi- 
cations between a cellular telephone and a source telephone 35 
placing a telephone call to the cellular telephone, wherein 
the cellular telephone comprises hold selection means, 
release hold selection means and answer selection means, 
the method comprising the steps of: 

alerting a user of the cellular telephone that the source 40 
telephone has placed a telephone call to the cellular 
telephone; 



accepting the telephone call from the source telephone 
upon actuation of the hold selection means by the user 
of the cellular telephone after said alerting step without 
establishing voice communications between the cellu- 
lar telephone and the source telephone; 
establishing voice communications between the cellular 
telephone and the source telephone without delay upon 
actuation of the answer selection means by the user of 
the cellular telephone after said alerting step; 
establishing voice communications between the cellular 
telephone and the source telephone of the previously 
accepted telephone call upon actuation of the release 
hold selection means by the user of the cellular tele- 
phone after said accepting step; and 
detennining the elapsed time since the user of the 
cellular telephone was initially alerted wherein the 
telephone call from the source telephone can be 
accepted only within a predetermined period of time 
after the user of the cellular telephone was initially 
alerted. 

17. A method according to claim 16 wherein the cellular 
telephone further comprises a speaker and a microphone and 
wherein said accepting step comprises the step of establish- 
ing a communications link between the source telephone and 
the cellular telephone without opening the speaker and the 
microphone such that voice communications are prevented 
therebetween. 

18. A method according to claim 17 wherein both said 
steps of establishing voice communications comprise the 
step of opening the speaker and the microphone such that 
voice communications are established between the source 
telephone and the cellular telephone to announce the accep- 
tance of the telephone call. 

19. A method according to claim 16 wherein said accept- 
ing step comprises the step of transmitting a predetermined 
message to the source telephone. 

20. A method according to claim 16 wherein said alerting 
step comprises the step of displaying a prec&ermined tele- 
phone number assigned to the source telephone such that the 
user of said cellular telephone can identify the user of the 
source telephone before responding to the alert 
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